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ate of decline of antibody titres to inﬂuenza
/California/7/2009 (H1N1) by haemagglutination inhibition
nd virus neutralization assays in a cohort of seroconverting
dults in Singapore
. Chen1,∗, A. Cook2, V. Chow3, C.L. Tan1, J.P. Hsu3, W.-Y. Lim3
Tan Tock Seng Hospital, Singapore, NA, Singapore
National University of Singapore, Singapore 117546, Singapore
National University of Singapore, Singapore, Singapore
Background: The rate of decline of antibody titres to inﬂuenza
ollowing infection can affect results from sero-surveys, and popu-
ation level decline in such titres may explain the pattern of repeat
pidemics observed in pdmH1N1 inﬂuenza A.We describe changes
n antibody titres in a cohort of adults who seroconverted during
he initial wave of pdmH1N1 infections in Singapore.
Methods: We followed up a cohort who seroconverted
≥4-fold increase in haemagglutination inhibition (HI) titres
o A/California/7/2009 H1N1) during a sero-incidence study in
009 and obtained 2 additional blood samples in April 2010
nd September 2010, which were assayed for antibodies to
/California/7/2009 H1N1 by both HI and virus microneutraliza-
ion (MN) assays alongwith the sample from2009with the highest
I titres (between August and Oct 2009). We analysed pair-wise
ean-fold change in titres and the proportion with HI titres ≥40 at
he three time points; for MN, a cut-off point of ≥160 was used as
his best correlated with a HI titre of 40 in our assays (Figure 1).
Results: 67 participants contributed 3 samples each. From the
009 sample to the last sample in 2010, 2 participants had an
ncrease in titres (on both HI and MN), while 63 (94%) and 49 (73%)
ad a decrease in HI and MN titres respectively. Titres by both
ssays decreased signiﬁcantly; the mean-fold decrease was 2.0 by
I and 4.9 by MN (Figure 2). While 70% and 72% had titres ≥40
igure 1. Pairs of HI vs MN titres for all 201 samples. Note that random jitter has
een used to separate overlapping data points.Figure 2. Changes in titres over time by HI and MN assays. A) GMT B) % with titres
>=40 by HI and >=160 by MN.
and ≥160 by HI and MN in 2009, this decreased to 21% and 37% by
September 2010. In 6 individuals aged 55 and older, the mean-fold
decrease was 11.3 compared to 4.5 in those aged below 55 years by
HI (p=0.035), and 4.5 vs 1.9 by MN (p=0.021).
Conclusion: After 1 year, only 21% individuals with serologi-
cally ascertainedpdmH1N1 infectionhad the traditionally accepted
sero-protectiveHI titres of≥40. Thedrop in titreswasmoremarked
byHI thanMN,with implications for serological studies. The signiﬁ-
cance for re-infection is uncertain but the rapiddeclinemayexplain
the multiple infection waves observed. There was also evidence
that titres decreased more rapidly in older individuals.
http://dx.doi.org/10.1016/j.ijid.2012.05.177
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Clinical presentation and health-seeking behaviour for acute
respiratory illness episodes in a cohort of community dwelling
adultsduring the initialwaveofpdmH1N1 inﬂuenzaAfromJune
to September 2009 in Singapore
M. Chen ∗, L. Jiang
Tan Tock Seng Hospital, Singapore, NA, SingaporeBackground: For pdmH1N1 inﬂuenza, presentation to medical
care was an entry point for interventions like antiviral treatment,
and inﬂuenza-like illness (ILI) reporting by care providers was also
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idely used to track the epidemic. We describe the symptoms and
ealth-seeking behaviour in a cohort of community dwelling adults
uring the initial wave of pdmH1N1 inﬂuenza A from June through
eptember 2009 in Singapore.
Methods: The cohort was followed up with fortnightly tele-
hone surveys and up to three blood samples in 2009 (end-June,
efore sustained transmission, late August after the peak and
arlyOctober after epidemic activity subsided). Acute self-reported
ymptom episodes were classiﬁed as ARIs (Acute respiratory ill-
ess) if at least one respiratory symptom was reported; ARIs with
elf-reported fever were classiﬁed as FRIs (febrile respiratory ill-
ess). More stringent deﬁnitions of fever were also studied (ILI-1,
37.8◦C and ILI-2, ≥38.0◦C). Episodes were considered as com-
atible with seroconversion (≥four-fold rise in hemagglutination
nhibition titres to A/California/7/2009 H1N1 between successive
amples) only if they occurred before the sample where serocon-
ersion was detected. Since some individuals had several episodes,
e used multilevel mixed-effect multivariate logistic regression
odelling to investigate associations between variables and med-
cal care.
Results: Of 727 participants with ≥1 follow-up blood sample,
65 (50.2%) reported ≥1 symptom episode. In 98 participants who
eroconverted, 69.4%, 43.9%, 34.7% and 30.6% had episodes fulﬁll-
ng case deﬁnitions for ARI, FRI, ILI-1 and ILI-2 respectively. Of
68 episodes, 97 (17.1%) were compatible with seroconversion;
ever (50.5%), cough (51.6%) andbreathlessness (16.5%)were signif-
cantlymore common than in other episodes (20.2%, 36.5% and4.3%
espectively). Medical attention was sought for 38.2% of episodes.
pisodes compatible with seroconversion were not signiﬁcantly
ore likely to seek medical care. However, on multivariate anal-
sis, episodes with fever, cough and sorethroat were signiﬁcantly
ssociated with medical care (OR 5.97, 2.18 and 2.98 respectively),
s were individuals who were employed (OR 2.34).
Conclusion: During the initial wave of pdmH1N1 infections,
third of seroconverting individuals had ILI symptoms. Medical
are was associated with the nature of the symptoms rather than
hether an episodewasdue topdmH1N1,with employment status
eing the main socio-demographic determinant.
ttp://dx.doi.org/10.1016/j.ijid.2012.05.178
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ntigenic analysis of enterovirus 71
.-Y. Chia1,∗, W.-Y. Chung1, P.-S. Chiang1, M.-L. Huang1, M.-S.
o2, M.-S. Li 1
National Health Resreach Institutes, Zhunan, Taiwan, R.O.C
Academia Sinica, Taipei, Taiwan, R.O.C
Background: Enterovirus 71 (EV71) is a non-enveloped RNA
irus of the family Picornaviridae and contains a single molecule
f plus sense ssRNA. The icosahedral viral capsid is composed of
0 identical units that consist of VP1, VP2, VP3 and VP4 struc-
ural proteins. Most EV71 infections manifest as mild cases of
and-foot-mouth disease (HFMD). Recently, it has caused large-
caleepidemics inAsianchildrenwith life-threateningneurological
nd cardiopulmonary complications. Therefore, development of
V71 vaccines has become a public health priority in several Asiannfectious Diseases 16S (2012) e2–e157
countries. EV71 has single serotype as measured by hyperimmune
animal antisera but can be phylogenetically classiﬁed into three
genogroups (A, B and C) and 11 genotypes (A, B1-B5 and C1-C5).
Recently, it has been observed in Taiwan that different genotypes,
rather than cocirculating, tend to prevail at a given time period, i.e.,
C2 in 1998, B4 in 2000-2001, C4 in 2004-2005, and B5 in 2008, an
epidemiological pattern suggestive of genotype replacement. This
observation, in conjunction with the observed antigenic variations
among different EV71 genogroups in human studies, has kindled
the interest to establish animal models to monitor the potential
antigenic evolution of EV71.
Methods: In the present study, a rabbit model was developed
to produce EV71 antisera for monitoring antigenic variations of
EV71 viruses. EV71 viruses of 11 genotypes were grown in rhab-
domyosarcoma (RD) or Vero cells. Virus particles were puriﬁed
by consecutive sucrose ultracentrifugations. The EV71 particles
detected in the 33-43% sucrose fractions had the highest viral infec-
tivity, which were collected to immunize rabbits. EV71-speciﬁc
rabbit antisera were further employed to measure cross-reactive
neutralizing antibody titers against all 11 EV71 genotypes.
Results: In the initial results, serology data showed that rab-
bits immunized with genogroup B and C consistently have a lower
neutralizing antibody titers against genogroup A (>4-fold differ-
ence) and antigenic variations between genogroup B and C can be
detected but did not have a clear pattern.
Conclusion: Compared with human serological data, the rabbit
model has similar cross-reactive EV71 neutralizing antibody pro-
ﬁles to that observed in human studies and can be incorporated in
enterovirus surveillance system to monitor antigenic variations of
EV71 viruses.
http://dx.doi.org/10.1016/j.ijid.2012.05.179
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Establishment of secreted alkaline phosphatase (SEAP) reporter
assay for Dengue virus titration
C. Chiu1,∗, Y.-C. Chuang2, T.-M. Yeh1
1 National Cheng Kung University, Tainan, Taiwan, R.O.C
2 National Cheng Kung University, Tainan city, Taiwan, R.O.C
Background: Secreted alkaline phosphatase (SEAP) is a reporter
assay which has been widely used to study the promoter activity
or gene expression. Currently, the most common method to titrate
dengue virus is plaque assay, which is very time-consuming. We
tried to use SEAP reporter assay as substitution for dengue virus
titration in this study.
Methods: We ﬁrst construct a SEAP gene sequence which
contains SEAP, dengue NS2bNS3 and EGFP peptide. We then trans-
ferred this sequence into XL1-Blue competent cells to produce
plasmid DNA, and made it into lentivirus in 293T cell line. The
SEAP-lentiviruswascollected fromthesupernatant and transfected
into different kinds of cell lines to choose stable clone. Fluorescent
microscopy and western blot analysis were used to conﬁrm the
viruses in-deed enter into host cells. Subsequently, different mul-
tiplicity of infection (MOI) of DENV was used to infect these stable
clones and the concentration of SEAP was detected by colorimetric
method after different periods of infection.
